Stabilization of atherosclerotic plaques by blockade of macrophage migration inhibitory factor after vascular injury in apolipoprotein E-deficient mice.
Macrophage migration inhibitory factor (MIF), a cytokine that controls cell-mediated inflammatory responses, is upregulated in atherogenesis; however, its functional contribution to lesion development has not been evaluated. We studied the role of MIF on neointima lesion formation after wire-induced injury of carotid arteries in apolipoprotein E-deficient (apoE(-/-)) mice. Immunohistochemistry revealed that MIF expression was detectable in endothelial cells before injury and upregulated in smooth muscle cells (SMCs) 24 hours after endothelial denudation. Three weeks after injury, MIF was predominantly found in endothelial cells and macrophage-derived foam cells. Neutralizing MIF with a monoclonal antibody resulted in a marked reduction of neointimal macrophages and inhibited transformation of macrophages into foam cells. Conversely, the content of SMCs and of collagen in the neointima were increased, amounting to a slight but not significant reduction in neointima and media size after 3 weeks of MIF monoclonal antibody treatment. Notably, serum levels of the cytokines IL-2, IL-4, IL-6, IL-10, and tumor necrosis factor were increased in MIF monoclonal antibody-treated mice. In vitro flow assays revealed that MIF pretreatment of aortic endothelium enhanced monocyte recruitment and that the monocyte arrest induced by oxidized LDL is mediated by endothelial MIF, as shown by monoclonal antibody inhibition. Inhibition of MIF resulted in a shift in the cellular composition of neointimal plaques toward a stabilized phenotype with reduced macrophage/foam cell content and increased SMC content. This might be attributable to a reduction of monocyte recruitment mediated by endothelial MIF.